The purpose of this study was to investigate secondary school biology teachers' perceptions of scientific creativity. Cross-sectional survey research design was employed. The population of the study comprised all biology teachers in public secondary schools in Kericho and Kajiado counties in Kenya. A sample of 205 biology teachers' was selected from a population of 347 using proportionate random sampling technique. A Biology teachers' questionnaire was used to collect data. Data were analyzed using descriptive statistics. The findings show that a high percentage of the biology teachers have correct perceptions of general creativity but only a small percentage have the correct perceptions of scientific creativity. The findings have also yielded valuable information that informs curriculum developers, teacher trainers and policy makers that the majority of teachers have inadequate perceptions of scientific creativity and this may influence their classroom practices. It is recommended that science teacher education programmes emphasize scientific creativity in their methodology courses to empower teachers to provide learning opportunities that would enhance learners' creativity in science lessons. Curriculum developers also need to prepare curriculum materials that include more classroom activities that enhance scientific creativity.
Introduction

Introduce the Problem
Science education aims at producing a scientific community that is beneficial to society. It also aims at promoting scientific ideas and practices (UNESCO, 1986) . The production of a scientific community contributes to the social economic development of a country (Yoong, 1986) . Science education also aims at preparing learners to study science and technology in higher education, hence preparing them to become future scientists (Mc Gregor & Bazo, 2001 ). According to Bybee, Powell and Trowbridge (2008) , the ability to use the method of scientific inquiry is a goal of science education. Scientific inquiry is a method that is recommended in the instruction of science in order to inculcate scientific creativity (Longo, 2010) . (Talsma, 1999) . Talsma further argues that in a science classroom this would require learning environments where learners spend more time on activities around questions they generate rather than listening to lectures or completing worksheets and recipe like activities. This can be achieved through fostering of creativity in science lessons.
According to Cramond (2001) , creativity is a multidimensional construct that all people demonstrate to some degree. This is supported further by Treffinger, Young, Selby and Shepardson (2001) who argue that creativity is not innate but can be learned and nurtured. Simonton (2002) argues that creativity is among the most important and pervasive of all human activities. It is recognized as one of the driving forces of change, progress, and transformation. Creativity is a pre-requisite for innovation and discovery (Draeger, 1991) . Vernon (1989) views creativity as a person's capacity to produce new or original ideas, insights, restructuring, inventions, or artistic objects, which experts accept as being of scientific, aesthetic, social, or technological value. Creativity is the ability to offer new perspectives, generate novel and meaningful ideas, raise new questions, and come up with solutions to ill-defined problems (Beghetto, 2007) . According to Amabile (1996) , Sternberg and Lubert (1999) , creativity is the production of novel ideas and works. Ayas and Sak (2014) note that in both general and scientific creativity there is production of novel and useful products. However, for scientific creativity in addition to production of novel and useful ideas or products, the new ideas should be consistent with the existing knowledge.
Creativity is the key element in science without which science turns into a sterile manipulation of set rules and their establishment without tangible output Moravcisk (1981) . Moravcisk further describes creativity to constitute a key element in building scientific infrastructure. He argues that creativity can manifest itself in the conception of new ideas contributing to scientific knowledge. This is in the formulation of new theories of science, in the devising of experiments to probe nature's laws and in the development of scientific ideas applied to particular domains of practical interest. It is also in the realization of new organizational facilities of scientific research and of the scientific community, in the novel implementation of plans and blueprints for scientific activities, and in trail-blazing undertakings to transmit the scientific outlook into the public mind. He further argues that knowledge is open and that creativity lies in adding new components to this knowledge, which is a fundamental assumption ignored in science education. Andiliou and Murphy (2010) point out that teachers are expected to nurture each child's creative potential by facilitating development of knowledge, skills, and attributes associated with creativity within the context of formal education. According to Runco and Johnson (2002) and , Chappel (2007) teachers often encounter a variety of learners' behavior that manifest creativity. For example, teachers recognize the contribution of creative thinking in learning when learners apply newly acquired strategies to novel tasks or when they use their critical creative skills to argue, make decisions, evaluate and assess arguments. Hong and Kang (2009) examined science teachers' conceptions of creativity in science education using a sample of 44 South Korean and 21 US secondary school science teachers. The results showed that each individual teacher's conception of creativity was considerably limited. A study by Aljughaiman and Mowrer-Reynolds (2005) , on teachers' conceptions of creativity and creative students in Idaho Moscow, found that teachers possessed inaccurate concepts regarding what constitutes creativity. This could contribute to misconceptions about creativity having no place in the classroom or viewing it as synonymous with originality (Plucker, Beghetto, & Dow, 2004) . This causes one to believe that only the highest level of creative contribution counts as creative and focusing too little attention on the role of classroom environments in supporting creativity. Newton D. P. and Newton L. D. (2009a) argue that teachers are often urged to nurture creativity and yet their conceptions of creativity in specific school subjects may have limitations, which weaken their attempts to do so. There is minimal documented evidence which show biology teachers' perceptions of creativity in Kenya. Therefore, this study investigated biology teachers' perceptions of scientific creativity.
Statement of the Problem
Science Education in Kenya aims at improving scientific and technological skills of learners. These can be achieved through the teaching and learning of creativity in science. At the end of the secondary school cycle, learners are expected to have acquired both the scientific skills and knowledge to help them solve problems that they meet in modern life. It has been found that scientific creativity among secondary school learners is low. Some of the reasons contributing to this could be that teachers are not providing learning experiences that would enhance creativity. This could be contributed by science teachers' perceptions of creativity that are at variance with the accepted meanings. Teachers' perceptions of creativity could influence their classroom practices and therefore either enhance or inhibit the development of scientific creativity in learners. In addition, the value teachers place on creative traits in their learners could also influence their classroom practices. Thus, this study investigated biology teachers' perceptions of creativity
Importance of the Study
The findings of this study are useful to the science curriculum developers. The findings have brought into the fore the importance of designing curricula and instructional materials that enhance the development of creativity in science education. In addition, the findings of the study have provided information to the curriculum developers and teacher educators that will enable them develop programmes that will prepare biology teachers who are able to provide learners with appropriate teaching and learning experiences that will enhance scientific creativity. The findings of the study give guidance to the Directorate of Quality Assurance and Standard in the Ministry of Education to make a follow up of biology teachers to ensure that they provide appropriate learning experiences during biology lessons for learners to acquire and develop scientific creativity. The findings will also inspire biology teachers' to make an effort to employ teaching strategies that enable learners acquire creative skill.
Objective of the Study
The main objective of the study was to explore secondary school biology teachers' perceptions of scientific creativity.
Limitation of the Study
The limitation of the study was on the sample. The sample used in the study was drawn from public secondary schools in Kajiado and Kericho Counties. Kericho is a highly agricultural area while Kajiado is mainly pastoral. This implies that the findings of the study can only be generalized to secondary school teachers' who are in areas, which have similar characteristics.
Methodology
Participants
The target population comprised all biology teachers in public secondary schools in Kajiado and Kericho Counties. The accessible population comprised of biology teachers from public schools who have undergone professional training. The study also focused on teachers' who have taught for at least three years. This ensured that teachers selected for the study had adequate teaching experience and pedagogical skills.
Sampling Procedures
Sample Size and Sampling Procedures
According to Kajiado and Kericho county directors of education, the estimated population of biology teachers in the two counties are 131 and 216 respectively. This gives a total of 347 biology teachers'. A sample of 205 teachers was selected using proportionate random sampling technique (Kothari, 2003) . Each county contributed a sub sample proportionate to its population. Thus, Kericho County with a population of 216 biology teachers contributed 128 teachers to the sample, while Kajiado County with a population of 131 biology teachers contributed 77 teachers. Kericho and Kajiado counties have five sub counties each. Lists of all biology teachers in each sub county was drawn and used as sampling frames. Biology teachers in each sub county formed their own strata. Each stratum then contributed to the sample a number that is proportional to its size of the population. Simple random sampling technique was used to select the biology teachers that participated in the study.
Research Design
The cross-sectional survey research design was used in this study. Through descriptive research, one obtains pertinent information concerning the status of a phenomenon and draw valid conclusions (Koul, 1993; Kothari, 2003) . The cross sectional survey design is appropriate because a lot of information is collected in a relatively short time (Gall, Gall, & Borg, 2003) . The design involves collection of data at one point in time from a random sample that represents a given population at a particular time (Wiersma & Jurs, 2005) . The cross-sectional survey gave information on biology teachers' perceptions of scientific creativity and general creativity.
Instrumentation
The Biology Teachers' Questionnaire (BTQ) was used to collect data on teachers' perceptions of scientific creativity. The items were adapted from Aljughaiman and Mowrer-Reynolds (2005) and validated by five experts in science education. The BTQ had seven open ended items that solicited information on teachers' understanding of scientific creativity. The open-ended items encouraged the respondents to express in their own words what they feel and understand about scientific creativity. The responses were subjected to content analysis.
The responses to each item were categorized as non-responsive for those who did not give a response, valid if the response had a scientifically acceptable meaning and invalid for those that had scientifically un-acceptable meanings. Some teachers gave more than one valid response for some items. Each valid response was tallied and expressed as a percentage.
Five experts in science education validated the content validity of the research instrument to ensure that the measure included adequate and representative set of items that tap on the variable being measured. Once the research instruments were validated, they were pilot tested using 30 biology teachers in Nakuru County. The teachers in Nakuru County did not take part in the main study and hence no contamination. The results of the pre-test were used to refine the items.
The BTQ was self-administered to the sampled biology teachers' to ensure higher return rate. An accompanying authorization permit from the respective county directors of education encouraged teachers to respond to the questions. The respondents were given enough time to respond to the items, some were collected immediately but in some cases, they were collected after one week as requested by the respondents.
Results
Teachers were required to read each item and respond to it to the best of their understanding.
Item 1: Meaning of creativity within the context of biology
In this item 187 (91.2%) teachers' responded to the item out of which 65 (31.7%) gave invalid responses while 122 (59.5%) gave valid responses. Eighteen (8.8%) teachers' were non-responsive. Table 1 shows valid responses on teachers' conceptualization of creativity. The responses were categorized by combining those responses that had a repetition on a concept. The results indicate that 8.3% of biology teachers think of creativity as coming up with new product while 5.4% think of creativity as coming up with a new process of doing things. The results also indicate that 11.7% of teachers think of creativity as application using acquired knowledge to solve a problem while, 7.3% of biology teachers view creativity as recognition of relationships. Only 23.9% of teachers' perceive creativity to be improvisation especially during practical activities.
Thirty one point seven percent of teachers gave invalid responses. Examples of the invalid responses include,  Ability to experiment  Through science congress  Taking up leadership roles through discussions  Use of various content delivery (stimuli) methods.
 Relaying imagination to facts
Item 2: Indicators/characteristics of creative learners
In this item, teachers' were asked to name characteristics that they would use to identify creative learners. Ten (4.9%) teachers were non-responsive, 125 (61%) gave invalid responses, while 70 (34.1%) gave valid responses. The valid responses from biology teachers on the above item are presented in Table 2 . The results indicate a low percentage (34.1%) of teachers' having an idea of some of the characteristic that are associated with creative learners. Among the characteristics identified by the teachers' is being able to apply knowledge which had the highest percentage (14.6%) followed by been able to recognize relationships (8.8%). Kajiado teachers' only identified the trait of being initiative and intuitiveness while that of being inquisitive was only identified by Kericho teachers'. Characteristics such as having a sense of humor, playfulness, fantancy, risk taker, and tolerance of ambiguity were not identified by teachers at all. This shows that 65.9% of biology teachers, cannot identify characteristics associated with creativity and, therefore, they are unlikely to enhance learners' creativity.
Examples of invalid responses include,  Not sure  Projects for science congress  What to do in class
Item 3: Relationship between Creativity and Knowledge
Teachers were asked to give their views on whether creativity can be taught without subject matter. Eighty two percent of teachers indicated that creativity cannot be taught without subject matter while 16.5% indicated that creativity can be taught without subject matter. Three teachers were non-responsive.
Further biology teachers were asked to justify their responses. Twenty three teachers (11.2%) ' were non-responsive, 107 (52.2%) gave invalid responses while 75 (36.5%) gave valid responses. A summary of the valid responses is presented in Table 3. www The results indicate that although a higher percentage of teachers (82%) indicated that creativity in biology cannot be developed without subject matter, fewer teachers' (36.5%) could explain the reason why subject matter is important for one to develop creativity in biology. Thirteen point two percent of the teachers think that subject matter is a prerequisite for creativity. One point five percent of the teachers' felt that subject matter helps learners' to identify problems to study while another 1.5% felt that subject matter stirs in curiosity which is an important characteristic in creativity.
Some of the reasons given by those who feel that creativity in biology can be taught without subject matter include;  Through a combination of applied scientific approaches The responses given by biology teachers as to why they think creativity in biology can be taught without subject matter, seem to allude to the idea that creativity is inherited or inborn and so prior knowledge is not required. These responses indicate that teachers have correct perception on general creativity.
Item 4: Teachers' perceptions on instructional methods that enhance creativity
Teachers were asked to give their views on whether a particular instructional method can be used to enhance learners' creativity. Twenty five point eight percent (25.8%) of the teachers indicated that creativity cannot be developed using a particular instructional method while 1.5% were non responsive. Seventy two point seven percent of the teachers indicated that a particular instructional method can be used to enhance learners' creativity. The percentage is however lower than 83.2% who had earlier indicated the need of subject matter to enhance creativity in biology. Teachers who responded yes were further asked to identify some of the teaching methods that can be used to foster creativity. Their responses are presented in Table 4 . In this item 13 (6.3%) of the teachers' were non-responsive, 35 (17.1%) gave invalid response while 157 (76.6%) gave valid responses. Vol. 5, No. 1; 2016 Some of the reasons given by teachers' who were of the view that creativity in biology can be taught without using a particular instructional method (No) include,  Creativity is not necessary for one to acquire knowledge  Creativity is in-born talent  Requires abstract reasoning  All methods enhance creativity  Method depends on the task to be handles  Methods depends on the student
The justification for teaching creativity in biology without using a particular method reveal that most biology teachers do not have a clear understanding of creativity as seen earlier. This indicates that most teachers' have a correct perception on general creativity.
Biology teachers were further asked to identify activities that they would include in their biology lessons to foster or enhance creativity. In this item 17 (8.3%) of teachers were non-responsive, 13 (6.3%) gave invalid responses while 175 (85.4%) gave valid responses. The valid responses are presented in Table 5 . The responses indicate that 72.2% of biology teachers identified practical is as an activity that is used to develop creativity in learners. Earlier on, the same had been identified as a method that can be used to develop creativity in learners. This shows that biology teachers are not able to differentiate between teaching method and teaching activities. Only 4.4% of teachers identified generation of solutions to problems by the students, while 20% identified group discussions as activities that can be used to enhance creativity in learners. 
Examples of invalid responses include
Discussion
The results presented have shown that a small number of biology teachers' conceptualize creativity as coming up with something new as either a product, idea or process. Others described creativity as application of knowledge. These definitions are in agreement with the accepted definitions. Rosenfield and Servo (1984) , Barron (1988) , Beghetto (2007) define creativity as generating new and novel ideas or works. Seltzer and Bentley (1999) , define creativity as application of knowledge and skills in new ways to achieve a valued goal. Moravcsik (1981) and Okere (1986) describe creativity as manifesting itself in the conception of new ideas that contribute to scientific knowledge, which also includes formulation of new theories. This requires one to recognize relationships between variables for one to formulate theories. However, the teachers did not elaborate if the new product, idea or process is accepted as creative works whether trivial or novel (Moravcsik, 1981) . Hu and Adey (2002) , Mumford (2003) argue that the quantity of ideas generated however trivial, can stimulate the production of ideas that may be both novel and useful. 23.9% teachers' think of creativity as improvisation especially in laboratory equipment. This is looking for alternatives where the main item is lacking but still carry out same function.
The results also show that the meanings of creativity given by teachers are limited. There was no mention of divergent thinking, which is a key element in the definition of creativity (Runco, 1994 Biology teachers' responses on manifestations of learners' creativity is narrow. Some of the characteristic identified by teachers such as intelligence, sensitive, manipulative, exploratory, are those that are loved by teachers' since they cause no disturbance in class (Aljughaiman & Mowrer-Reynolds, 2005; Guncer & Oral, 1993) . Teachers did not identify characteristics such as risk takers, playful, humorous, tolerance of ambiguity and independent of judgment, which are highly associated with creativity. This could be attributed to teachers' consideration of some of these traits as being nonconforming and therefore irritating (Reffel, 2003) . This is consistent with other studies (Aljughaiman & Mowrer-Reynolds, 2005; Stoycheva, 1996) , in which teachers' did not identify characteristics which Aljughaiman and Mowrer-Reynolds describe as not likeable by teachers because they cause disturbance in class. They further argue that teachers tend to overlook creative students who manifest negative behaviors' or low achievement scores and only recognize students who demonstrate personalities they appreciate. This, indeed, is likely to stifle learners' creativity. Runco and Johnson (2002) in their study found out that that teachers characterized creative students as being independent, flexible, and open to experience, risk-taking and curious. However, the same teachers held negative attitudes and little tolerance for certain creative behaviors and attributes such as risk taking and independence.
Eighty two percent of biology teachers were of the view that creativity in biology cannot be taught without subject matter. However, when asked to justify their position, only 36.5% were able to do so. Most of them indicated that subject matter broadens imagination, which leads to creativity. The findings are consistent with those of Liu and Lin (2013) who found out that teachers recognized the importance of scientific knowledge as a basis for articulating and evaluating ideas for their appropriateness. Ward (2007) argues that knowledge is a key building block to creative accomplishments because it provides learners with some raw materials that is needed for creative thought. According to Okere (1986) , knowledge in science is a pre-requisite for scientific creativity. Jonassen (2000) supports this by arguing that learners must be able to ask questions, explore and asses what they know, for them to be active creators of knowledge. Newton D. P. and Newton L. D. (2009b) suggest that during science lessons creative process may be exercised by applying scientific knowledge to solve a practical problem. According to Dunbar (1999) scientists use known knowledge to understand a concept or a problem solved or explained. This, therefore, emphasizes the importance of enlightening biology teachers on the significant role of subject matter in enhancing creativity.
When teachers' were asked to justify their position that creativity in biology could be enhanced without subject matter, they indicated that creativity is inborn. This is in agreement with Kampylis, Berki and Saariluoma (2009); Diakidoy and Kanari (1999) findings, that teachers believe creativity is a rare gift and not a characteristic of all people. The results also reveal that 72.7% of teachers think that creativity in biology can be enhanced using a particular instructional method. However, only 1% of the teachers identified the significant role of the use of the discovery method in enhancing learners' creativity. Newton D. P. and Newton L. D. (2009b) argue that teachers mainly focus on practical investigations on matters of facts. This, therefore, excludes opportunities that would enhance creativity that would involve for example imaginative processing of scientific information and construction and testing of explanations. According to Schwartz, Lederman and Crawford (2003) , and Haigh (2010) , scientific inquiry is one of the main approaches that aid in the development of scientific creativity. Longo (2010) states that inquiry learning meets the needs of a learning environment for facilitating scientific creativity. This is because learners are encouraged to engage in investigative activities and are given the opportunity to think and make decisions in the scientific process. Inquiry learning also promotes creativity by increasing motivation, wonderment and curiosity while assisting learners in the process of discovering knowledge for themselves.
Eighty five point four percent of the teachers did identify activities that can be used to develop creativity in learners. These activities include students generating solutions to problems (4.4%), brainstorming (0.5%), role play (4.4%) and use of probing questions (5.9%). The use of probing questions has been identified as stimulating creativity (Liang, 2002) . A teacher's response to learners' questions would determine the degree of creativity that may occur. A study by Denise de Souza (2000) found that both teachers and students believe that a classroom environment which enhances creativity provides students with choices, accepts different ideas, boosts self-confidence and focuses on students strength and interests while an environment where ideas are ignored, teachers are controlling and where excessive structure exist creativity is inhibited. Okere (1986) identified activities that can be used to cultivate creativity in learners to include reformulating of general statements into testable ones, criticizing experimental procedures, describing sequence of investigations devising and describing investigations, selecting correct hypothesis from given alternatives, generating hypothesis from one topic are or many topic areas.
Conclusions and Recommendation
Secondary school biology teachers have a correct perception of general creativity however, only a small percentage has a correct perception of scientific creativity. This shows that biology teachers' may not effectively enhance scientific creativity among their learners. This is due to their limited understanding since they cannot effectively identify indicators of creativity in their learners or identify classroom activities that can be used to enhance creativity in their learners.
In view of the findings of this study, it is recommended that in-service programmes for practicing biology teachers be provided in order for them to broaden their knowledge on scientific creativity. Science teacher educators should include scientific creativity especially in their methodology courses so as to improve their perceptions. This will provide adequate training at all levels of teacher preparation and practice to be able to actualize scientific creativity in their learners. Also, this will enable teachers to identify creative characteristics in learners and encourage them and also provide an appropriate environment for its development.
